Introduction
============

Varenicline is a selective partial agonist/antagonist of the α4β2 nicotine acetylcholine receptor and it is used to assist in smoking cessation[@B1]. When varenicline binds to the α4β2 nicotine receptor, it stimulates the release of small amounts of dopamine. Released dopamine reduces nicotine withdrawal symptoms. In addition, varenicline has an antagonistic effect. By blocking the nicotine from binding to its receptor, varenicline reduces the rewarding aspects of tobacco smoking[@B2]. The efficacy of varenicline was well demonstrated in randomized controlled trials from several countries[@B3],[@B4],[@B5]. In a meta-analysis, continuous abstinence at 6 months or longer was higher with varenicline than with placebo[@B6]. Although the clinical evidence supporting the varenicline is strong, the situation might be different in a real clinical setting. Usually, participants of clinical trials are well educated about the harmful effects of smoking. For this reason, they are more likely to be motivated and compliant with drug therapy compared to average, real smokers. In our previous study, compliance to the 12-week course of varenicline therapy was only 15% in real clinical practice setting[@B7]. The long-term efficacy of varenicline is another important, unexplored issue. Temporal quitters experience great difficulty in permanently abstaining from smoking and smoking can relapse even several years after cessation[@B8]. However, most studies of varenicline for smoking cessation have focused on the endpoint of abstinence at 1 year[@B9]. Varenicline has been available in South Korea since 2007. With accumulated experience, we attempted to evaluate the long-term abstinence status of varenicline users from smoking who were prescribed the drug at our clinic. We also evaluated the preferred ways of smoking cessation among current smokers who had experienced varenicline.

Materials and Methods
=====================

1. Subjects
-----------

Varenicline has been available at our clinic since June 2007. From June 2007 to May 2010, 250 patients have taken varenicline for the purpose of smoking cessation after counseling and education from pulmonologist at the pulmonary clinic of Chung-Ang University Hospital. A telephone survey was conducted from June 2010 through May 2011 around the first, second, or third anniversary dates of these patients\' first prescription of varenicline. Smoking cessation status at 3 years since the prescription of the varenicline was collected from the patients who were prescribed the drug from June 2007 to May 2008. In the same way, we evaluated smoking cessation status at 2 years and at 1 year since the use of the drug in patients who took the drug from June 2008 to May 2009 and from June 2009 to May 2010, respectively ([Figure 1](#F1){ref-type="fig"}). This study was approved by Institutional Review Board of Chung-Ang University Hospital.

2. Questionnaire
----------------

The survey was conducted through telephone interview using a pre-designed questionnaire ([Appendix 1](#APP1){ref-type="app"}). The contents of the survey included the 7-day continuous abstinence from smoking. If the interviewee did not smoke, the duration of abstinence was recorded. If they currently smoked, we evaluated addiction to nicotine by Fagerström\'s nicotine dependence test. We asked current smokers about their willingness to attempt smoking cessation in the near future. If they expressed their willingness, their preferred ways for ceasing smoking were recorded. In addition to the telephone interview, the total period of varenicline administration was confirmed by reviewing the medical records of the subjects.

3. Statistical analysis
-----------------------

SPSS version 17.0 (SPSS Inc., Chicago, IL, USA) was used for statistical analysis. Categorical variables were indicated as frequency and percentage and continuous variables as median and range. To compare the group of smoke-free patients to the group of current smokers, the chi-square test, Fisher exact test and Mann-Whitney\'s U-test were used. Multiple logistic regression analysis for sex, age, amount of previous smoking, duration of varenicline prescription and duration of previous smoking cessation period was performed to identify the predictors for smoking abstinence and the results were presented with the odds ratios (OR) and 95% confidence intervals (CI). The chi-square test for linear trends was used to analyze the trend of variables according to survey year. A p-value less than 0.05 was considered significant.

Results
=======

1. Clinical characteristics of the study subjects
-------------------------------------------------

Among the 250 patients who were prescribed varenicline from June 2007 to May 2010, 133 (53.2%) were available for telephone interview. The reasons for unavailability were no response to the registered phone number (61), no valid phone number at the time of contact (31), no purchase of varenicline after prescription (19), and refusal to participate in the telephone interview (6) ([Figure 1](#F1){ref-type="fig"}).

The average age of the 133 responders was 51.7 years. The respondents were predominantly male (125 vs. 8). The average amount of smoking was 33.7 pack-years. Average duration of administration of varenicline was 7.3 weeks, and 21 patients (15.8%) took varenicline for more than 12 weeks. Underlying diseases were chronic obstructive pulmonary disease (34, 25.6%), bronchial asthma (12, 9.0%), pneumonia (4, 3.0%), and non-pulmonary diseases (24, 18.0%) ([Table 1](#T1){ref-type="table"}).

2. Seven-day continuous abstinence from smoking
-----------------------------------------------

Seven-day continuous abstinence from smoking was adhered to by 17 among 39 respondents (43.6%) at 1 year, and 11 out of 36 (30.6%), and 19 among 58 (32.8%) at 2 and 3 years since the first use of varenicline, respectively ([Figure 2](#F2){ref-type="fig"}). There was no significant difference in the 7-day continuous abstinence rate among the three periods surveyed (p=0.429). The average non-smoking period was 6.8±4.42, 16.3±9.41, and 26.9±13.10 months in those who succeeded in smoking cessation at 1, 2, or 3 years since their first prescription of varenicline, respectively.

3. Difference between those that were successful and those not successful in smoking cessation
----------------------------------------------------------------------------------------------

Multiple logistic regression analysis showed statistical significance for successful cessation with age (p=0.041, OR, 1.056; 95% CI, 1.002-1.112), and completion of 12-week course of varenicline (p=0.031, OR, 3.019; 95% CI, 1.107-8.228). In addition, compared to those that failed smoking cessation, those that succeeded took the drug longer (5 weeks vs. 3.5 weeks, p=0.011) ([Table 2](#T2){ref-type="table"}). There were no differences in the amount of cigarettes smoked, duration of maximum abstinence from smoking, or underlying diseases between the groups (p\>0.05).

4. Fagerström\'s nicotine dependence test and future plans to quit smoking among those that were unsuccessful
-------------------------------------------------------------------------------------------------------------

Over half of the 86 patients who failed to quit smoking showed a moderate level of nicotine addiction ([Figure 3](#F3){ref-type="fig"}). The proportion of patients with severe nicotine dependence increased with each year after the first prescription of varenicline (0%, 24.0%, and 30.8%, respectively; p for trend=0.007).

Fifty-nine failed quitters (68.6%) are willing to stop smoking in the near future. Preferred ways were will-power (48.1%), varenicline (25.9%), nicotine replacement therapy (11.1%), and others (14.9%).

Discussion
==========

The prescription of varenicline was available at our clinic since June 2007. In the present study, we evaluated the seven-day continuous abstinence rate from smoking among varenicline users. Telephone interviews were done from May 2010 to June 2011. We attempted to contact them around the date of first, second, or third anniversary according to their first prescription of varenicline. Among the 250 who were prescribed varenicline, 133 (53.2%) were available for the telephone interview. Seven-day continuous abstinence rates were 43.6% (17/39), 30.6% (11/36), and 32.8% (19/58) around the first, second, and third anniversary dates, respectively.

In an open-label randomized trial of 757 smokers, the 52-week continuous abstinence rate (week, 9-52) was 26.1% among recipients of a 12-week standard regimen of varenicline[@B10]. In another study, carbon monoxide-confirmed continuous quit rates from week 4 to week 52 was 14.4% in varenicline users[@B11]. Compared to these studies, our abstinence rate of 43.6% at the first anniversary date is high. However, there was a difference in the measured way of smoking cessation between our study and the previous ones. The above studies were well-designed and controlled clinical trials and most of the participants completed the targeted period of varenicline prescription. As such, they were able to measure the continuous abstinence rate for almost a year. In the present study which reflects real clinical practice, only 15% of patients completed a 12-week course of varenicline. For this reason, we measured the 7-day continuous abstinence rate around the first, second, or third anniversary dates since the first dose of varenicline. It may have increased the abstinence rate compared to the studies which evaluated continuous abstinence rate for longer period. In addition, we were able to contact slightly over 50% of varenicline users. Considering the reasons for unavailability (no response to the registered phone number, no valid phone number at the time of contact, no purchase of varenicline, and refusal to participate in the telephone interview), the chances are high that we selected those who were more willing to follow the recommendation of doctors for smoking cessation ([Figure 1](#F1){ref-type="fig"}). In addition, we surveyed smoking status only by self-reported telephone interview. Objective confirmation of smoking cessation by carbon monoxide- breath test or urine cotinine test could have selected out false quitters. All of these factors may have contributed to the higher quitting rate at one year since the first experience of varenicline in our study.

Almost all studies of varenicline have evaluated long-term efficacy at 52 weeks or less[@B3],[@B4],[@B5],[@B7],[@B10],[@B11]. There were a few study about long term abstinence rate of barenicline[@B12],[@B13]. Hsueh et al.[@B12] demonstrated the 3-year continuous abstinence rate was 18.9% in 8 weeks varenicline user. In 3-year follow-up data in Turkey, the smoking cessation rate was 32.5% in varenicline group[@B13]. In the present study, we determined the smoking status of varenicline users at 1, 2, and 3 years since the first prescription. The 7-day continuous abstinence rates maintained a high range not only in the first year but also in the second and third years ([Figure 2](#F2){ref-type="fig"}). In addition, the average non-smoking period increased with each passing year (6.8±4.42, 16.3±9.41, and 26.9±13.10 months, respectively). Considering these findings, varenicline may be helpful in the long-term abstinence from smoking among some users.

Successful quitters experience difficulty in remaining abstinent from smoking permanently. Smoking can relapse after several years of successful abstinence. Long-term tracking revealed that 35% to 40% of patients relapse between one and 5 years after quitting[@B14],[@B15]. Nearly two-thirds of smokers who relapse report wanting to quit again within 30 days. Therefore, they should be encouraged to re-start a smoking cessation program as soon as possible[@B16]. It would be helpful to remind smokers that most smokers require multiple attempts at smoking cessation before permanently quitting. If a previous medication was helpful, the same therapy is typically recommended for the next trial. In our telephone survey, 70% of current smokers who experienced varenicline wanted to stop smoking cessation in the future. However, nearly half of them selected their own will-power for the cessation method and only one-fourth chose varenicline. Notably, the proportion of subjects with severe nicotine dependence increased successively each year after the first prescription of varenicline ([Figure 3](#F3){ref-type="fig"}). Too much dependence on their own will and high level of nicotine dependence would make their next attempt of smoking cessation pessimistic. It is well-known that only one-fourth of smokers who try to quit seek help, and even fewer use the most effective treatment[@B17]. Our study found that successful quitters were older, had better compliance to a 12-week course, and had taken varenicline longer compared to those who failed ([Table 2](#T2){ref-type="table"}). Smokers should be persuaded to use evidence-based methods for a designated period of time for their next attempts at smoking cessation.

This study has several limitations. Although we prospectively interviewed varenicline users by telephone, their experience with the drug was not strictly controlled in a clinical practice. The number of respondents was 133 out of 250 total patients, indicating that slightly less than half of varenicline users were unavailable for the survey. In addition, we relied on the responses of the subjects for smoking status without objective measurement of exhaled carbon monoxide or a urine cotinine test. Finally the success of non-smoking was assessed by a seven-day continuous abstinence rate which is too short to evaluate the long-term efficacy of anti-smoking aids. Nonetheless, this study provides valuable information about the long-term abstinence state from smoking among varenicline users as far as 3 years since the first prescription in real clinical practice.

In conclusion, the use of varenicline was associated with long-term smoking cessation as long as three years after its first prescription. Old age, good compliance to a 12-week course, and a longer duration of varenicline use were related to successful smoking cessation. Failed quitters should be encouraged to adopt proven ways for subsequent attempts to quit smoking.
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Questionnaire for telephone interview
=====================================

![Flow chart of enrollment in the study. Telephone survey was tried from June 2010 to May 2011 around the first, second, or third anniversary dates of these patients\' first varenicline prescription.](trd-78-92-g001){#F1}

![Seven-day continuous abstinence rates from smoking at 1, 2 and 3 years since the first dose of varenicline. Among 133 available respondents, the 7-day continuous abstinence rates were 43.6% (17/39) in the 1^st^ year survey group, 30.6% (11/36) in the 2^nd^ year survey group and 32.8% (19/58) in the 3^rd^ year survey group, respectively.](trd-78-92-g002){#F2}

![Fagerström\'s nicotine dependence test in patients who failed to stop smoking. The proportion of patients with severe nicotine dependence was 0%, 24.0%, and 30.8% at 1, 2, and 3 years after the first dose of varenicline, respectively, which shows successive increases with each year since the first dose of varenicline (p for trend=0.007). The severity of dependence by score of Fagerström\'s nicotine dependence test. Mild, 0-3; moderate, 4-6; severe, 7-10.](trd-78-92-g003){#F3}

###### The characteristics of patients prescribed varenicline

![](trd-78-92-i001)

Values are presented as mean±standard deviation or number (%).

###### Predictors for abstinence from smoking

![](trd-78-92-i002)

Values are presented as median (range) or number (%).

Regardless of years since the prescription of varenicline, those who stick to 7-day continuous abstinence from smoking were classified to \"Success group,\" which was decided during the telephone survey from June 2010 to May 2011.
